Building assessment tools were developed since the beginnings of the twentieth century to evaluate the sustainability of local buildings. This came as a response to the increasing international attention focused on the extensive damage humans caused to the environment after industrialization. Today, there are tens of evaluation tools that focus on a variety of parameters; nevertheless, no specific tool is currently being used in Bahrain; the small, yet environmentally challenged urban archipelago in the Arabian Gulf. This study assesses five building sustainability-rating tools. The selected tools were chosen because of their relevance to the context, popularity and importance, their alleged internationalism and versatility, the availability of free data and technical manuals, and their number of projects certified internationally.
Sustainability and Resilience Conference
Consequently, today, the need to measure and assess the environmental performance of buildings raises progressively, and to meet such demand, sustainability assessment tools are continually being adopted by local governments and the building industries (Clevenger et al. 2013 ).
Existing sustainability evaluation tools assist designers and constructors to develop sustainable priorities while providing stakeholders with a scheme to analyze buildings performances (Reeder 2010 ). The majority of sustainability assessment tools target five areas of enquiry: energy consumption, use of resource, transportation, water and waste management (CEM 2008) other areas of analysis that are less common between the different rating systems include: indoor air quality, innovation, cultural values, urban communities, management and operations.
Bahrain, the small and sustainably challenged urban island in the Arabian Gulf does not effectively enforce the adaptation of any international sustainability rating system and, unlike its neighboring countries did not develop a rating system of its own. In addition, Bahrain does not have any certified building with any rating system yet.
The Supreme Council for the Environment mentioned in their reports the suitability of adopting the LEED rating system in their reports (Supreme Council of the Environment 2012). However, no actions were taken in that regard, and no empirical evidence that proves the suitability of the LEED system exists. Like the rest of the world, the need to strictly monitor the impact of buildings on the environment continues to grow, and the Bahraini government is looking more seriously for solutions and implementation strategies that will ensure the adaptation of sustainable principles within the built environment.
This paper investigates the suitability of five international rating systems for adoption in Bahrain. The rating tools were chosen because of their relevance to the context, popularity and importance, their alleged internationalism and versatility, the availability of free data and technical manuals, and the number of projects they have certified nationally and internationally. The investigation utilizes the technical manuals and official websites of the selected rating systems. By using comparative analysis and table comparisons, the paper examines the rating systems in relationship to Bahrain's can also guide local governances in making decisions on the feasibility and necessity to develop local rating tools to address fundamental social and cultural matters and pay attention to the precise environmental challenges of their location.
Sustainability Assessment Tools
Sustainability is a complex and multifaceted subject, that is still under continues development. Although the current assessments contribute to the overall sustainability agenda, the tools were initially not effective (Gibson 2001 Tens of evaluation tools exist today covering a variety of parameters relating to the management of resources in buildings and construction projects in addition to other pressing issues relating to community projects, neighborhoods, urban projects, and infrastructures (Bernardi et al. 2017 ). Some of those tools are more popular than others and are used more frequently internationally. This study utilizes five of these tools.
There is, however, still unavoidable criticism today from researches about the deficiencies of the existing sustainability rating tools. The critique highlights the overemphasis on environmental criteria, the casualness, and uncertainty in scoring and the strong presence of non-scientific benchmarks (Siew 2017 ).
Many of the literature that exists today about sustainability rating tools surveys and compares between numbers of selected tools, sometimes in an attempt to justify a selection of the acclaimed 'best.' See for example ( Khogali 2016) . Others looked at the application of specific rating tools to particular fields. For example, (Clevenger et al. 2013 ) discusses the use of sustainability rating tools for infrastructure projects. Some other studies assessed the use of sustainability rating tools for specific climatic conditions. (Khogali 2016 ) Studies four rating tools with a focus on hot and dry climates. There is, however, very limited research that tests the applicability of existing internationally acclaimed building rating tools to countries or regions where there are none enforced. The selection of international rating tools globally, especially in countries that did not develop a rating tool of their own seems to be controlled by the eco-political scene and are not justified with empirical shreds of evidence. This study attempts to fill this gap using Bahrain as a case study.
The Case of Bahrain
Commitments to the plans of Sustainable Development worldwide were strengthened in 1992 after the Rio Summit. The world witnessed an unprecedented focus on matters related to the pillars and ambitions of sustainability. Later in 2002, the goals of sustainable development were reiterated in the World Summit in Johannesburg and Bahrain was one of the countries that submitted a national report. The island country later participated in many events that discussed the development of the worldwide agenda for Sustainable Development organized under the umbrella of the United Nations. The local authority in Bahrain is informed about the importance of sustainable development goals to override the goals of government policy despite the limitations faced in the implementations of such goals. Sustainable construction has been viewed as one of the primary contributors to sustainable development and that the economic growth of a country is merely a product of a setting/society created from the effective use and management of existing resources (Ghina 2003) . Assessment tools are therefore required to make progress towards establishing the goals of sustainable development.
Sustainability rating tools are designed to evaluate the environmental capacity and measure whether progress has been made; they also help in supporting decision makers in making current and future decisions (Peter S. Brandon 2010). The sustainability evaluation process is therefore very relevant to the Bahraini context today, and the monitoring of the progress will have a definitive impact on accomplishing the goals of sustainable development in the country (Poveda & Lipsett 2011 ).
The NPDS were drafted to transform Bahrain to be more sustainable by achieving economic sustainability, promoting effective governmental institutions, managing the natural resources in an efficient way, recognizing the environmental limitations of the island status of the country and ensuring a healthy, robust, fair and just society. The 4. Sustainability is not being taken seriously in development projects 5. Bahrain is in need of a sustainable natural resource management system. 6. The lack of sustainability matters in national policies.
In any discussion about sustainability rating tools, it is necessary to highlight the financial burdens and challenges associated with them. The use of sustainability assessment measurements and certification programs requires fund allocation not just to cover the fees of the certifying organization, but also to pay the consultant who would put together and manage the paperwork for the certification process (Poveda & Lipsett 2011) . The economic result of this process is often merely a title or a status particularly in countries like Bahrain, where there are no tax breaks or benefits yet (for example, some countries offer an increased speed in building permits). In such cases, the use of a rating system could not be justifiable financially in the long run.
Moreover, the subsidization of energy and water in addition to the free sanitation services is another obstacle that hinders the developers desire to certify projects Most sustainability rating tools account for the indicators mentioned above. This research focuses on these when comparing the five rating tools selected for this study in addition to other factors such as how international and comprehensive the assessed rating tools are and whether they can easily be adapted in Bahrain by looking at the ease of information access and the relevance of the tool to the Bahraini context.
Methodology
The aim of this study is not to compare the efficiency of the existing international sustainability rating tools on the mitigation, elimination or reduction of the different social, economic, environmental, cultural and political impacts of a specific development. It is instead to compare the existing international rating tools and find the best fit for a specific culture, geographical location, eco-political system and environmental circumstances.
Five sustainability-rating systems were chosen for this study to ensure that a broad spectrum of assessment methodologies and geographical locations are represented, and the practices of more cultures were reviewed. Comparative analysis using tabulations was adopted as the primary methodology for this study. The comparison is an essential process in any empirical scientific inquiry (Rihoux & Ragin 2009 ) and any descriptive effort, typology or classification involve some sort of a comparison (Bailey 1994 ). Technical manuals and official websites for the selected certification bodies were used as resources for the comparison.
As illustrated in Table 1 .0 A system of assessing and marking was adopted with seven indicators; each was given weight with a total of 100 points (Nguyen & Altan 2011 ). The initial assessment of each rating system was carried out through subdividing each rating tool into their main features then cross-comparing them to realize the gaps and similarities in each of the rating tool (Bernardi et al. 2017) . Table 2 Somewhat Popular 1000-5000 6
Not very popular 500-1000 3
Not popular at all < 500 0 
Research Findings
The selected tools for this study are vary in maturity; the oldest system is the British BREEAM developed in 1990 followed by the American LEED in 1998. The latest is the Emirate's Estidama PRS developed in 2010. Given that BREEAM and LEED are the eldest A brief description of the structure and sections of each rating system is given in Table 2 .0. The table shows that the application of each credit-weighting system is different from the other. The table also demonstrations that an essential distinction in developing a rating system is the allocation of points and weights across the different categories and criteria of the rating system (Trusty 2008; Poveda & Lipsett 2011). Table 3 .0 shows the popularity and importance of the different rating systems in the region. A simple Google search of the number of entries published online of the rating system and the different names identified with the region indicated that the most popular system is the LEED, mentioned more than 18 thousand times followed by BREEAM with more than 9 thousand entries. The least popular system is the SBTool with a little below 250 entries. 
Popularity and importance in the region

Ease of access
The ease of access was measured using four criteria: availability of free manuals, the cost of certification, and the ease of access to qualified assessors. This methodology was used before by (Nguyen & Altan 2011). The authors weighted five rating systems using keys based on a 6-point scale. This study, however, adds one more important criterion, which is the language of the assessment tool because of the importance of the Arabic language in the region and uses a five-point scale to weight the tools. Good Number 100-1000 5
Low Number < 100 0 Locally High Number > 1000 5
Good Number 100-1000 2.5
Low Number < 100 0
Availability of free manuals
The majority of the rating tools have their technical manuals published online. The only rating tool that lacked online technical manuals was the DGNB tool.
Cost of certification
Registration fees, assessment collation fees, certification fees, cost of credit appeals and credit interpretation request costs were looked at in this section. As seen in Table   6 .0, a five-point weighting scale was used to assess the different rating tools. There was no available information for the SBTool and limited information about this for the DGNB certification system. Some of the most expensive reviewed rating tools are the LEED and DGNB. Comparatively BREEAM has a somewhat reasonable price. On the other hand, the most affordable system in the list is the PRS by ESTIDAMA; most of the services included in the certification process are free of charge. In the case of Bahrain and with the overall funding limitations in both the governmental and private sectors, using a system that does not cost much an important criterion.
Access to qualified assessors
The certification process of any rating system requires a team guided by a qualified assessor to prepare the necessary documentation and evidence for the project to earn credits. The assessor undergoes an examination to be certified by the organization responsible for the rating tool. In some cases, assessors will even need to work on a number of green projects as part of their training before obtaining their status. The existence of such assessors locally or at least regionally is, thus, very important for the successful completion of any certification process. In this section, the availability of professional assessors for the different rating systems is reviewed, and the different conditions required by various rating systems are looked at.
There is a general shortage of certified assessors for all sustainability-rating tools in the region. The PRS and LEED have more than ten certified assessors in the region, a No relevance 0 number that can be considered acceptable. As seen in Table 7 .0 BREEAM assessors are less available than the above mentioned two, and all other rating systems have very limited availability. A discussion about buildings sustainability rating tools in Bahrain should with no doubt highlight the need to certify more professionals locally.
Languages
While English is widely used and understood in the country, Arabic is the primary official communication language in Bahrain. It is therefore essential for the selected rating tool and/or its available assessors to incorporate and be familiar with those two languages. Table 8 .0 shows that five points were awarded to the rating system if it uses or certifies assessors who are familiar with either language. Other languages are noted; nevertheless, no points are awarded to them for their irrelevance to the context. BREEAM and LEED use the English language for their technical manuals and documentation process and certify Arabic speaking assessors. The PRS is the only system that has a complete set of technical manuals in the Arabic language. The German DGNB, use mostly its home languages, nevertheless is increasingly trying to incorporate more English into the rating tools. Lastly, SBTool is only available in English. Table 4 .0 shows that the PRS has the highest score in the ease of access category followed by LEED, and BREEAM. On the other hand, the SBTool obtained the lowest ease of access score.
Number of certified projects
The number of projects certified by a rating system is an important criterion used in determining the tool's popularity and influence (Nguyen & Altan 2011) . The higher the number of projects certified the more recognized the rating system should be. Table 9 .0 compares the number of projects certified by the selected rating systems internationally and locally.
This research looks for a suitable rating tool for Bahrain, thus, for this study, the number of projects certified internationally is more critical than those certified locally.
For a total of 15 points for this criteria, the number of internationally certified projects were given a maximum of 10 points while the number of locally certified projects were given a maximum of 5 points.
Among the highest number of internationally certified projects is the LEED with a little over 48 thousand certified projects internationally followed by BREEAM, SBTool, and DGNB consecutively. On the other hand, the PRS has the lowest number of internationally certified projects with only five projects certified.
It, of course, makes more sense that most rating systems have a high number of internally certified projects. The geographical controls of the country also influence the number of projects certified internally. The numbers of projects certified internally by SBTool were also lacking. The larger the home country of the rating system is, the more projects should be on the certification list. Subsequently, the highest number of internally certified projects is for the American LEED followed by the British BREEAM and the UAE's PRS (which are in ratio size considerably high as well). DGNB has a little over a thousand certifications internally.
Internationalism and versatility
This criterion includes two sections, the number of international versions of the rating tool and the number of national adaptations of the system. Both are equally important for this study and therefore were given equal weights of five points maximum. Table 10 .0 shows that three tools have international versions; those are the LEED with nine, BREEAM with three and DGNB with one. As for national adaptations, DGNB has the most with seven followed by SBTool and LEED with four each. Details of those international versions and national adaptations can be found in Table 2 .0.
Relevance to Bahrain
This is an essential criterion because it is directly related to the Bahraini culture, contextual circumstances and the government's NPDS. As shown in Table 11 .0 This criterion is divided into two segments equally weighted. The first is the coverage of the system to the four environmental indicators of the NPDS, those are Energy efficiency, minimizing pollution, the efficient use of natural resources and protecting and improving biodiversity. Each of those indicators is weighted two and a half points with a total of ten. The second segment is the relevance of the culture/context and climate in which the rating system is developed and Bahrain. A five-point rating scale varying from very relevant with ten points to not relevant at all with zero points is used.
The data here shows that the most relative and adaptable rating tool to Bahrain is the PRS. A country from the Arabian Gulf region developed the system. In addition, the PRS covers all four environmental indicators of the NPDS, which makes it the most relevant.
The LEED and BREEAM rating systems are up to the same level of relevance and adaptability to the Bahraini context. The two systems cover all environmental indicators, nonetheless, were developed initially for the US and UK with different climatic, environmental and cultural concerns. Bahrain is influenced the most by the American and British cultures, which makes them more relevant to the island country than other western cultures. The last column of Table 2 .0 shows the comprehensiveness of the rating systems based on the number of tools available for each. The majority of the tools incorporate a building design and construction-rating tool for both under construction and completed projects. Another rating tool that is becoming more popular is interiors, both completed and core and shell. A few systems like the PRS, LEED, and BREEAM expanded their scope to include the urban scale with the community, neighborhood and cities versions of the assessment tool. Others like the LEED and BREEAM differentiate between residential and other buildings by specifying tools that are specific for retail, industrial, hospitality, education, and healthcare. LEED even has a rating tool specially designed for data centers.
Comprehensiveness of the pillars, categories and certification types
In this section, it appears that the most comprehensive rating tool is the LEED. It has the highest number of rating tools. Other tools like those of the PRS, DGNB, and SBTool are more comprehensive in the sustainability pillars they adhere too; nevertheless, they are less advanced than LEED in the availability of different rating tools. The PRS comes second in overall comprehensiveness. Table 13 .0 shows the total score for all five systems and compares between their scores through the seven indicators. The top three rating systems appear to be the LEED, BREEAM, and PRS and the lowest three are SBTool, and DGNB.
Conclusion and Discussion
In a comparison between the top three systems, LEED is the most popular in the region and is the most international and versatile. BREEAM comes in the second place for those two indicators. LEED and BREEAM, however, both have a high number of projects certified internationally and internally. These numbers could be attributed to the geographical area they cover and the maturity of those systems given that they are two of the oldest available rating systems.
The PRS, on the other hand, is the most relevant to Bahrain and is the easiest to access. The certification process is much cheaper than most other systems, a factor that is important given the financial circumstances of Bahrain. The number of projects certified by the PRS internationally is zero, which is a shortfall that needs further investigation. Nevertheless, the number of internally certified projects by the PRS are comparable to the LEED and BREEAM. The PRS is in the middle ground between the two other systems in terms of its comprehensiveness. This is expected given that the PRS is much younger than the other two. The PRS could in the future introduce more rating tools, a strategy that should allow it to compete with the two systems more rigorously. Given the proximity of the developing country to Bahrain and the similarities in various political, cultural, climate and environmental circumstances, the PRS should also be more popular in the region, an opportunity window that remains underutilized by its developers.
Throughout its quest to address its international obligations relating to sustainable development, Bahrain is looking for a rating tool that is dependable, easy to access but one, which will also allow it to benchmark itself against international indicators of sustainable development. The NPDS clearly outlined that international benchmarking should be done compared to other Gulf/Arab states. Thus, both Bahrain and the UAE could benefit from the adaptation of the PRS in Bahrain and unify the efforts of organizations concerned with the sustainability of the built environment in both countries.
Such uniting should allow the PRS system to compete with others by increasing its internationalism and popularity in the region. Experts in Bahrain could also assist the UAE in the development of more rating tools for the system.
Overall, all three systems the LEED, BREEAM and the PRS are the best suited be adopted in Bahrain. If the aim was to look for a more established, renowned and popular system, LEED should be the first choice for the government and developers.
Alternatively, if ease of access and relevance to Bahrain is more at stake, the PRS should be adopted.
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